Block of synaptic vesicle exocytosis without block of Ca2+-influx. An ultrastructural analysis of the paralysing action of Habrobracon venom on locust motor nerve terminals.
The venom of the wasp Habrobracon hebetor presynaptically blocks excitatory but not inhibitory neuromuscular transmission at locust skeletal muscle. Its mode of action on excitatory motor nerve terminals has been studied at the retractor unguis muscle of Schistocerca by means of ultrastructural stereology. paralysed and unparalysed preparations, either resting or stimulated for 7 min at 20 Hz, were compared. Paralysis does not cause structural damage to the nerve terminals but prevents the depletion of vesicles occurring upon nerve stimulation in the controls. Prolonged paralysis leads to an increase in the number and the size of vesicles resulting in an increase of total membrane per terminal cross-section by about 33% after 2 days. Stimulation causes swelling of mitochondria both in controls and in paralysed preparations, resulting from a rise of intraterminal [Ca2+] as is indicated by the absence of the swelling if extracellular Ca2+ is replaced by Mg2+. In addition, stimulation leads to a reduction of vesicle size, an increase in the area of axolemma and in the number of cisternae and of profiles of the smooth endoplasmic reticulum in controls but not in paralysed preparations. However, neither in controls nor in paralysed preparations is the total amount of membrane per terminal cross-section affected by stimulation. Under paralysis, vesicles tend to stick to the presynaptic membrane. It is concluded that Habrobracon venom does not block the depolarizing-dependent Ca2+-influx into the nerve terminal and that it is unlikely to interfere with some transmitter-related process. Rather, the venom seems to block vesicle exocytosis itself. The results lend further support to the view that in insect neuromuscular synapses exocytosis is the mechanism whereby transmitter quanta are released.